Several countries noted that the subject of the questionnaire can be embarrassing, but as this is to be used in a clinical setting, is appropriate.
Irritable Bowel Syndrome -Diarrhea Predominant (IBS-D) Symptom Event Log
To avoid confusion as to the location of the acronym, a hyphen should be added between "diarrhea" and "predominant" to ensure accurate understanding of the item. 
CONCEPT ELABORATION
How immediate was your need? Suggestion to either change "immediate" to "urgent" or ensure that this is explained in concept elaboration as an appropriate synonym. To avoid confusion as to the location of the acronym, a hyphen should be added between "Diarrhea" and "Predominant" to ensure accurate understanding of the item.
IRRITABLE BOWEL SYNDROME -DIARRHEA-PREDOMINANT (IBS-D) DAILY SYMPTOM DIARY
The purpose of this diary is to collect some information about the symptoms of irritable bowel syndrome -diarrhea predominant (IBS-D) that you have experienced.
To avoid confusion as to the location of the acronym, a hyphen should be added between "diarrhea" and "predominant" to ensure accurate understanding of the item.
The purpose of this diary is to collect some information about the symptoms of irritable bowel syndrome -diarrhea-predominant (IBS D) that you have experienced.
In the past 24 hours, on a scale of 0-10, how would you rate the severity of your stomach pain?
While not specifically noted in each country's review, the idea of "abdominal pain" and "stomach pain" as separate sensations will need to be further explained during concept elaboration to allow for an appropriate differentiation and adaptation into each language. The forward translation and back translation are revised to more closely match source.
ビー玉や硬い小石の ような便

Stool like marbles or hard pebbles
A single, solid clumpy stool 1本の硬い塊状の便 One hard lump of stool
The forward translation and back translation are revised to reflect "solid" for consistency.
1本の塊状の固形便
One solid lump of stool Loose, mushy stool 柔らかくドロドロし た軟便
Soft and mushy loose stool
The forward translation and back translation are revised to remove "soft and" per source.
ドロドロした軟便
Mushy loose stool
No abdominal pressure 圧迫感なし No pressure
The forward translation and back translation are revised to add "abdominal." R3 seemed to understand that he had to report every diarrhea event. When told that he had to report every bowel movement and asked what a bowel movement was, he said he didn't know and that he thought it was diarrhea, but after being told that it meant "evacuation" he was able to paraphrase the item correctly. R4 said she did not understand what a bowel movement is, but when told it means"evacuation," she paraphrased the item correctly.
Although the translation "movimiento intestinal" is the correct and appropriate translation of "bowel movement," this is changed to "evacuaciones" as 2/5 respondents misunderstood the term to mean only "diarrhea." This is an appropriate term which the respondents confirmed to understand as having the meaning of bowel movement as well. The FT and BT are revised.
El propósito de este registro de eventos es recopilar información sobre sus evacuaciones.
The purpose of this event log is to compile information about your evacuations.
Watery and muddy Acuosas y turbias R1, R3 and R4 reported no difficulty. R2 did not understand the word "acuosas" (watery). R5 found the item difficult to understand and did not know how to paraphrase it.
There seems to be some difficulty with the word "acuosas" (watery). Giving "aguadas" as a translation only could cause some confusion, so for clarity the synonym is used in parentheses after.
Acuosas (aguadas) y turbias
Watery (watered down) and muddy
BACKGROUND
Irritable bowel syndrome (IBS) is typically diagnosed using symptom-based diagnostic criteria such as the Rome III criteria for IBS. Data suggest that approximately 75% of individuals change subtypes within a 1-year period. 3 Following the 2009 FDA Guidance, a new PRO instrument was developed to support endpoints in multinational clinical trials assessing IBS with diarrhea (IBS-D) symptom severity. For a new instrument to be used in global trials and clinical settings, it needs to be culturally adapted to the target patient population. Cultural adaptation -including translation and linguistic validation -is important because it considers the target language and culture, medical culture, and conceptual equivalence of an instrument's wording rather than simply the literally translated text. 4 Prior to the actual translation of an instrument, a translatability assessment is often performed to help determine potential areas that require further clarification and issues that may occur during the translation process. 5 Our objective was to assess the translatability of the IBS-D PRO instrument into ten languages, and subsequently perform a cultural adaptation/linguistic validation of the questionnaire into US Spanish and Japanese.
GOALS AND OBJECTIVES
The overall goal of this research was to translate the IBS-D PRO to be used in international clinical trials and clinical settings. To achieve this goal, two stages of work were identified: 1) translatability assessment and 2) linguistic validation.
The objective of the translatability assessment (Stage 1) was to determine whether there would be any issues to attaining conceptually, culturally, and linguistically equivalent translations of the IBS-D PRO instrument text across 10 different languages. The assessment specifically identified potential linguistic, sociolinguistic, or cultural issues that could emerge during the translation of words, phrases, idioms, and metaphors that are culturally anchored in the source language (i.e. US English) and syntax (word order).
The objective of the formal, more comprehensive and rigorous translation and linguistic validation (Stage 2) was to translate the instrument and confirm its conceptual equivalence across cultures. Confirmation of equivalence was achieved by testing the translated text with patients within the target patient population and languages [Spanish (US) and Japanese (Japan)] through cognitive debriefing interviews.
METHODS
Design of the Translatability Assessment (Stage 1)
The US English version of the PRO instrument (the IBS-D Symptom Diary and Event Log) was reviewed by experienced translatability evaluators who were residents of the 10 countries and native speakers of the respective languages: Chinese (China); Dutch (Netherlands); French (Belgium); German (Germany); Japanese (Japan); Polish (Poland); Portuguese (Brazil); Russian (Russia); Spanish (Mexico); and Spanish (US). This process was overseen by a translatability specialist with 13 years' experience in translatability assessment and linguistic validation.
Each evaluator examined the source text and flagged any potential translatability issues by completing a translatability checklist. During the assessment if a word or item would potentially present translation issues (e.g., because of ambiguity), the evaluator (or the LV specialist) then defines in more detail or elaborates on the concept intended so that the linguist knows which equivalent word to use in his/her translation.
Design of the Translation and Linguistic Validation Process (Stage 2)
The translation and linguistic validation processes followed the recommendations of the International Society for Pharmacoeconomics and Outcomes Research (ISPOR) Patient-Reported Outcomes Translation and Linguistic Validation Good Research Practices Task Force. 5, 6 Following completion of the translatability assessments (i.e. Stage 1), the instrument was subjected to translation and linguistic validation into Spanish (US) and Japanese. For each language, three native-speaking translators (two forward translators, one back translator) participated in the process. All of the translators had experience in several areas of the life sciences and worked independently on their respective steps of the translation and validation process. The translation and validation process consisted of two forward translations, one reconciled translation, and one back translation. Upon completion of the process, clinical experts and project team members reviewed the translations for accuracy and cultural appropriateness. The instruments were then evaluated by cognitive debriefing interviews (CDIs) with samples of five Spanish (US) and five Japanese IBS-D patients. The respondents for the cognitive interviews were native-speaking individuals of either Spanish (US) or Japanese. The translation and linguistic validation process is shown in Figure 1 .
RESULTS
Translatability Assessment: Overall Findings (Stage 1)
The overall findings and recommended wording for improvements to the text are shown in Table 1 . Among these findings, cultural issues such as the presentation of dates and times were identified by evaluators of 9 of the 10 languages included in the translatability assessment. Of the 9 evaluators, all 9 suggested that the time should be written as a 24-hour entry, since some countries do not use "a.m." or "p.m.", and that the date should be written in the standard format for each country. The idea of "abdominal pain" and "stomach pain" being separate symptoms/sensations was identified as requiring further clarification during the evaluators' concept elaboration, to allow for appropriate differentiation and adaptation into each language. The evaluators for the Chinese, Dutch, Portuguese, and Spanish (Mexico) assessments also noted issues with word structure and concept elaboration for the text "Irritable Bowel Syndrome -Diarrhea Predominant (IBS-D) Symptom Event Log"; half of these evaluators suggested that a hyphen should be added to the acronym between "Diarrhea" and "Predominant" for clarity; subsequently one was added. Lastly, the evaluators of the Chinese, German, Polish, and Spanish (Mexico) languages also identified issues with the word "immediate," and suggested changing this word to "urgent" as it is more appropriate in the context of IBS-D (e.g. "How urgent was your need?").
The linguistic and cultural issues highlighted above and in the tables were addressed by appropriate revisions to the text prior to initiation of the translation and linguistic validation of the Spanish (US) and Japanese (Japan) versions.
Translation and Linguistic Validation: Reconciliation of Forward and Back Translations and Cognitive Debriefing (Stage 2)
There were a number of areas during the translation process that were identified in the Spanish (US) and Japanese versions of the instrument that required further revisions. A summary of the key findings from the forward and backward translations is shown in Table 2 .
The five cognitive debriefing interviews conducted for the Spanish (US) version identified additional areas requiring revisions for clarity; a summary of the key areas is shown in Table 3 . Mainly, in the Spanish (US) version, although "bowel movement" was translated literally during the forward and back translation process, 2 out of 5 respondents misunderstood the term to include only diarrhea. As a result, the wording was changed throughout the instrument from "movimiento intestinal" to "evacuaciones," which was better understood as having the meaning of "bowel movement." All necessary revisions to the translated Spanish version were related to comprehension/cultural appropriateness. No areas were identified for the Japanese version that required additional revisions.
CONCLUSIONS
In summary, the results of the translatability assessment reported here provide evidence that the IBS-D PRO is worded in a manner that is easily translated into numerous other languages. In addition, the linguistic validation results support the conceptual equivalence of the Spanish (US) and Japanese translations of the IBS-D PRO instrument. These linguistically-validated versions can be used in future research to assess their content validity and psychometric properties. These versions can also be used in multinational trials and studies to evaluate treatment benefit in IBS-D.
